Part VII

ldentlty of System Controlllng Expre381on of al B-1 ang a, a-1

m=1

During the summer of 1955 when tests of of the behavior of a,

were resumed, evidence was obtained indicating that an Spm-type element v

was responsible for control of gene action at azm'l. As pointed out

,/,,-.

N

in the last section, the expression of this Spm element was obscure

A

m-1

and this contrasted with the clearity of this in the aq cultures.

However, several test crosses were made during the summer of 1955

the result$ of which i that the Spm¢ element in the a,
el A Co v 0 B
m_l‘in_asasha;ply-expresséd a

cultures wenid controngene action at 8,

Loer. To

manner as it wasAdoiag-in the alm_l

cultures. Tests were then
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initiated to determine—-if this could be demonstrated &nsnhignnnsly.
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Some of these temts will be owtiined below. u(%d£wp1&0Fbugqy kcfw,u ,gf
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Yuring the summer of 1949, a plant that was homozygous for a2m -1

had been crossed to one homozygous for the standard recessive, aye

On the ear this cross produced, there weremany uniformly pale colored

sk - -
kernels and some variegated kernels showing spots or specks of A2 in a

A . .
colorless background. In 1950, some of the kernels on this ear were

sown under culture number 5303}and those in 53%03%C were derived from

pale colored kernels in which there were one or several colorless

the
areas within which specks of,Ao phenot,pe were present. One plant
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in culture 5303C, plant number F, was variegated in that small streaks
of the A2 phenot pe appeared in a non-pigmented background. This
plant was azm_]'[a2 in constitution. The first ear on the main stalk

was self-pollinated. Among a total of 455 kernels this ear produced,

-
nu'ﬂ. T ey

150 were uniformly @ale colored, 195 were varlegated the pattern of tkis
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rangﬁng from ons~$ha$:had spots of AF in a colorless background to
TN - ; ,‘,{ A
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< -
tiny specks of A2, elther throughout the kernel or i® restricted -
A 41 A

§

colorless areas in an otherwise pale~-colored kernel. In addition,
there were 110 colorless kernels. An ear of a tiller of this plant

was used in a cross with a plant homozygous for 8y This ear was

sectorial with regard to the expression ef~a2m_l. Nearly all the
i S
azm—l kernels within a well defined sectbr, extending a distance of ;§
‘ . g
about 2/3rs of the ear and covering several Trows were uniformly pale o
A At
colored. Only 3 kernels within this sector were variegated. *hey had\
\.

tiny specks of the A2 phenotype in a colorless background. On the
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rest of this ear, the a2m -1 . kernels segregated in a 1 : 1 ratio e#--
J
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uniformly pale coloreq«tp variegated. Among the voriegied kernels,
E A

e

®

the pattern of A2 mutant areas ranged from spots of A2 in a colorless \g

Vo Ao (AT g o ke cw Lag it g o el

background in some kernels to specks of thls in other kernels. ' Pomlen
A

of plant 5303C-2 wgs placed on the silks of a pi % ﬁomozygous for ap,
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Among the a2m'1 carrying kernels on the resulting ear, a ratio ef

A

1 uniformly pale colored kernel to 1 variegated kernels appeared and
among the kernels in the aﬁriegated class
the patterns of variegation,were similar +to those of the reciprocal

cross, just described. Kernels from this ear were sown in the summer
of 1955 under culture number 6908. Tests conducted with one plant
in this culture will be described.

Plant 6903A-3 was derivgd from a pale colored kernelq on the ear
mentioned above.. The»piant‘pruzeﬂ:$§;be~variegateﬁ»in thet—very—small
st@eaks~of—A§mwapp93redmtn*a non-pigmented background. Pollen of this
plant was placed on the silks of ears of three different plantg)each
homozygous for 8y Iwo of these three plants wexm belonged to the
regular a, tester stock. The third had quite a different history.

It was derived from a colorless kernel on an e.r produced by the

m-1

cross of the the original plant carrying a, to a plant that had a

2

but was homozygous for Al. The original alm—l carrylng plant was

R B R
) “~
alm 1/31’ Al/a in constitution and it carried a number of Spm elements.

L R ¥ 05l
The colorless kernels on this ea%1should be 2/a2 and either A /alm-l

1
8 wo o e T e S oty A
or Al/a in constltutlon and % should have sewvewral Spm elements dim=%t.

spla},
The plant te—wh&eh the cross with plant 6903A-3 was made—-preoved—to—hbe

/ N

Al/ a, , as later tests showed, The types of kernels on the ears



produced by crosses with the a, tester plants and, this a, plant were
A

strikingly different. Among the 482 kernels on the ears produced by
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the foemer cross, all but 28 of the a kernels were uniformly pale

2

colored. Of the 23 odd kernelgs, 11 were variegated for small specks
of the A2 phenot pe in a colorless background and 12 were sectorial for

such areas in an otherwise pale colored kernel. Among the 383 kernels

( e astlay, Sneo)

produced by the latter cross, 183 wére totally colorless and 200 were
A

/\m ﬁuu\?t e 3 Jf' I m[}‘ ’V"“Q ‘ ' PR
variegated and the pyptern of v&e&ega;lon/wasasimilar.a@gﬂg:&li efuthew'

g&

kerneliﬁexpxessing_it. SPG%S"Gf“the”ﬁé“pthﬁtYpé apbeared in a

colorless background (Photo. ). It was suspected that the Spm
ol ivaned Yo bz T:AQL{.LLM R o {fﬂl,})
elements in the a2/a2 parent of this cross was responsible for the
v

uniformly expressed
variegated mxprExxizrnxmfxaxx pattern in these kernels and that the Spm

elements im—=3%t were the same as those that control gene action at alm—l.

Therefore, both xk® variegated kernels and colorless kernels on this

ear were sown in the summer of 1956 under culture number 7113 and tests
‘
of the plants derived from then were commenced¢in order to obtain

ev1denceifor the supposed identity of the system responsible for control
abn il yb

m-1
of al

and a, .
A 2

Plants derived from variegated kernels on the ear just described

were sown under culture numbers T11%A and 7113% B. Those derived from



the colorless kernels were sown under 7113C and 7113D. A number of

different types of test were conducted with the plants of culture 7113

- s

gLt

Included among them were crosses of the a m-1/3.2 plants in A and B of

2 A
wd W tondarnd
culture 7113 to plants homozygous for a, derived from the tester stocks,
A
S

These—%ester—piantS“WEf§”Kifxi“tn“eensiitution. The types of kernels
appearing on the ears produced by these test crosses are entered in
table 1. Some of the plants in culture 7113/ were also crossed by
plants homozygous for alm—l (state 5718) and for A, in which no Spm
was present. This was done in order to determine the constitution
p
S a0 Ay
of the plants in culture 7113 with respect to Al and also the presence
G ulhtug betapen g st
in them of Spm elements capable of atHering 8, in the manner,
tn bmlture 7113

Some plants,proved to be Ai/A and others proved to be Al/a} In all

‘fiplants of the latter phenotype, one or more active Spm elements were

edlo 4 E(\:o “Apotre
present as shown by the kerne1$ on &ars so produced, 4entered in table 2,
UXJ {
Comparison of ratios of uniformly pale kernels (no °pm present) to
Wb ' L T e Al

o3 - -
variegated kernels ( Spm present) for a2m 1 and alm 1 where~%his—e@xid

A 3 A A
:‘ gl . IIJJ/Qh’/jt/\,f

be-mede is summarized in table 3. Ceﬁferm&%y—e£ ratio: af types—is

W, l)ﬁ' A qu
sevident,

udu v x m-1 m-1
In order to expzjﬁ.evidence e® Spm control of both a, and a;

[
o

kernels were selected from ears of some of the crosses entered in table 2



and plants grown from them in the summer of 1957. These plants were
tested in various ways, new—te-be—deseribed. The phenotypes of thece
kernels that gave rise to the plants that were tested, as well as the
number derived from each typejare shown in table 2 along with the 1957
culture number given to them. A description of these tests will commence
with the plants in culture 7299 derived from the kernels on the ear produce
by plant 7113C-5, table 2. From the ratio of pale colored to variegated
kernels on this ear, it could be concluded that 7113C-5 carried one active

:)!_} ‘-'!\ T ,v;_.g\’:—‘,\ ’l"g)
Spm element. All plants derived from kernels on this ear should be

RTINS I3 g
alm-l/al, A2/az;\ Those derived from the uniformly pale colored kernels
r
should have no active Spm element in them whereas those derived from the
variegated class of kernels should contain an active Spm element. All
plants derived from the pale class of kernels were themselves uniformly
pigmented, indicating the absence of an #ctive Spm element in them.
All plants derived from the variegated kernels were variegated for
small streaks of xhe Al phenotype in a non-pigmented background, indicating
the presence in them of an active Spm element. To test for the response
Oﬁtégg;}{téisither the presence or the absence of tﬁg’spm element that

. m— .
controls gene action at %1_ l, one or more ears of each plant were used in

a cross with Al/Al plants that were either azm-l/ a, or a2m--l/azm-l 720 I



in which no evidence of the presence of an Spm element was given either

r —

’ Sy
by the appearance of the plant: or by the akgeaégége of kernels on
JY‘T‘{J.(’J(,QL]‘"O\ Q ]‘Csﬁs
ears produced by crosses of one—uf them to a2/a2 tester plants. Among

e \foﬁ_‘n’ @a;aﬁ'l

1 ca rying plants, theee different states, were represented.

m—
these a2
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One group of plants used as pollen parents in these crosses carried the
, . A

7 cr i
-
(i foetTre

class Il state of a 21

> in one chromosome 5 and a5 in the homologue.

A second group of plants carried a class I state of a2m°l in one chromosome

5 and a, in the homologue. This state yrmduxze gives early occurring
fore
) . \v it r 3}

mutations to A2 or a, in the presende of an active Spm element. Ehe'aL

i

third group of »lants carried this state of azm_l in one chromos:me 5 and

s
another class I state in the homologue. This latter state gives many

- - i
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A
thirty ears were obtained from crosses of these azm-l garrying blants*
A ,

T pr -
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late occurring mutations to A2 in the presence of an active “pm element.
,’/v’ l.j ok ,‘L',} . 3\;5‘,)
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to the 23 uniformly pigmented plants derived from the ear of plant 71130-5;
A -~

S fL P

(table 2). On none of these ears did any variegated kernels appear. Alli

1S

the a2m-l/a2/a2 kernels exhibited either a full A, expression with the -

2 :
m- . . . N
class II state of a 1 or a uniformly pale pigmented phenotype with .
X '*11/’ [‘19.'1“‘#3 Y ol v TR q/r‘;f.x( (_ b Moolel g ‘h{.*:,’ £2 ST ‘.U‘r,'\l"'
: m-1 b

the class I states of a, ., In crosses of these same tester plants to

the 18 variegated plants in culture 7299, thirty ears were obtained,

On all ears, variegated kernels appeared. The aﬁyﬂ/a /a kernels on
L b IR TN
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these ears were either uniformly pigmented or they were variegated for

spots in a colorless background and the ratio of these two classes of

Gene-action—at—beth

Ay

¢ 1 on the majority of ears.

kernels approached 1
5o

aI,_#_and az.-.»was controlled by an Spm element-in-these- plants hiifiy
sy C e

’tmuuwmt&mmtme 729-9 supported the assumption that the
A

m-1 cultures was capable of controlling

fully active Spm element in the a,
m-1

m-1 .14 in the same manner that it does with a1 ,

gene actlon at a,
~ Il/’} ﬂ r‘ ‘j”i
m-1 this Spm induces mutation patterns

for ﬂith the class I stites of a2
78

U
that are quite consistent among the kernels ca: rying one particular sta&te

W@Ld)h, routalln, \f'" [l
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of a2m-1. A ’0'“»57
Ine same types of test as those just described were conducted with
As shown 1in this

the progeny of plant 7113C-8 and 7113D-5, table 2.

table, the ratio of pale to variegated kernels on the ear produced by

M!lc/maf A1, 4 r g, g,

each of these two plants indicated that each of them carried more than
{uodh Mopod T WOy o Qe 4 SR, capalfas) ¢
one active Spm element. Phe results obtained from tests of the 43
A

progeny plants were similar to those just described’w1th the exception

of two plants. The results obtained from tests of these two plants

Sixteen of the 17 plants derived from

will be described shortly.

sigmented. On

uniformly pale colored kernels were themselves uniformly
ears produced by these 16 plants in crosses with the azm"l tester plnats,



m -1

‘bus, bhese tests showed that the response of a, -1 ana 32m to the

presence or absence of Spm in the same plant was alike. Those plants

having an ©pm capable of controlling gene action at alm-l likewise had

an Spm capable of controlling gene action at a.B~1, Yonversely, those
2

plants that had no Spm to which alm-l would respond also had no Spm to

which a. ™1 would respond.

2



no variegated kernels appeared. Al1,26 plants derived from variegated
kernels were themselves variegated for streaks of the Al phenot ' pe in a
non-pigmented background. The ears produced by 25 of these plants in

crosses with the azm-l tester plants indicated the presence in each of

-~ a

~
one or more active Spm elements capable of controlling gene expression at

azm-l. One fully active Spm element was present in 11 plants, two
such elements were present in 8 plants and three or more were present in
“Ql_ﬁ '.'v‘v‘-«’{-‘ ﬁ',‘-’l i STUN
6 plants, the number of Spm elements being giweam-by the ratio of
4\.

uniformly pale colored kernels to variegated kernels among these that
Ny,
were azm"l/az/a2 in constitution.
A

The two exceptional plants, mentioned above, are important for this

Q/r;
study fer ikmyx the tests conducted with them and with their progeny

serve to confirm the precise control of alm—l and azm—l behavior k¥ and in-

9 dhak in‘dl( e} Uiy \p\ ‘;{(’3\

ﬁ&e sams-manne;kﬁosuaachﬁiy g?g*pa;$$eu%ar Ppm element. One of the ‘§
™

plants, 7470A, derived from a uniformly pigmented kernel on the N
N {

ear of plant 7113D-5 (table Zz)had an Spm with altered action. It
proved to be Spm-w that undergoes frequent but late occuring changes to

Spm-s. The second exce-tional plant, 7467-1, derived from a variegated

- -~ > Nr .
N Y.

kernel on the ear produced by plant 7113C-8 (table 2), carried an Spm B
PR ‘;\\ N
JOA o’c(}d U)’-ﬂ‘#
element that was undergoing cyclical change to—the—inaeitive. phase. The
A
types of test conducted with these two plants and with their progeny
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will be considered at the end of this section.

flants 7113B-1 and B-§, table 2, were Al/al, azm-l/a2 in constitution.
From the ratio of xaxixgxixd pale to variegated kernels on the ears
produced by the cross entered in this table, two or more active Spm
elements were present in each. Tests conducted with the plants derived
from the uniformly pale colored kernels and from the variegated kernels
on these ears will now be considered. The 11 plants derived from the
uniformly pale colored kernels were themselves uniformly pigmented.

I

Fifteen test cross ears were obtained from these ﬁ plants, the type: of
cross being the same as thaﬁ%outlined above. On each of these ears, all
azm-l/ azs/azs, azm-l/azm-l/az, or azm"l/azm-]‘/azm"l kernels were
uniformly pigmented. None were variegated. Of the 8 plants derived

from the variegated kernels (culture 7298, table 2) all were viriegated.

On the 10 testcross ears obtained from them, both uniformly pale colored
among those that were either homozygous for &Lgm-1 or heteroaxgﬁug for it

kernels and variegated kernels appeared, - The-ratie of these two-iypes

From the ratio of these two phenotypes on the di ferent ears, it was

]

concluded that ﬁ active Spm element was present in 5 plants, two active

S

Spm elements were present in 3 plants, and ﬁuor more active Spm elements

were present in znE 1 plant,. Again, these tests showed that plants having

-1

no Spm as judged by alm behavior had no °pm as judged by ag"l behaviorp
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m-1

and those having Spm as judged by 8,

behavior likewise had Spm as

n-1

judged by a, behavior.

Extensive tests were made with plants derived from the Al, A2

kernels entered in table 2. these kernels were selected from ears of

m-1

5 in them. Each selectéd kernel

plants in culture 7113 that had a
had an area in it in which A2, delivered by the male parent , had been
Ve L feni it VDA s Q;.',hfﬁlﬁ;{(/; T Sl VLS
kg ; AY

m-1
2

lost, ‘his allowed the presence of a
‘/;’?.}f /7"1 fcli""‘j’l(r‘*- f..!‘l':‘!_ .
parent, to be reveale%. In 17 of these kernels, this area had spots of

, delivered by the female

A2 in a colorless background, indicating the presence in the kernel of

both a2m"k and of Spm. In one kernel, the azm_l area was uniformly

pale colored, suggesting that this kernel had received azm—l from the

female parent but no Spm element. ‘hus, all 18 plants derived from

m-1 1

these selected kernels should be Al/al in constitution and

4 Az/ a2m_

in 17 of them, Spm also should be present. Each of the 17 plants
GL '\‘\)\:ﬁ:l‘ ,&’\o b(

in which Spm was present were used in making crosses with plants

~

homozygous for A. and for a

1 5 in which no Spm was present and also with

plants that were hgmozygous for ay and A2 and/or homozygous for alm'l

and A2 in which no Spm was present. The phenotypes of kernels on the
ears produced by test crosses of each of th5L17 plants are entered in

A
1 X
table 4,”"The Spm constitution of each is summarized in table 5.
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Only two of the 17 plants had i Spm element in them. All other

o

plants had more than 1 upm-elemens. In one of the two plants having 1Nl

. m-1
»W¥H_Hﬁn?c close to a2

Spm element, plant 7296A-2, this Spm element wae located,in chromosome 5.

It will be noted that the-diserepancy-in ratio of uniformly pigmented

ol e af
kernels (no °pm) and variegated kernels (Spm present) is very mgiésd in

wok 1 il 1 |

the tests of a;™ " and a,"™', behawier. Plant 7296A-2 was azm‘l Pr/

]

A A

f&%?’ LS SR S R

a, pr in constitution. The alm—l tester plants used in making crosses
@ ol “. IR e”’ vy \MVD\"WJ’) "U'jh
with this plant was homozygous for pr. On these earg& the dlstrlbutlon

—

pale | )

of Pr and pr to the uniformly,pigmented kernels and the variegated kernels .
A

indicated that the single “pm in plant 7296A-2 was located in the

chromosome 5 carrying Pr and at a distance that was approximately 30

&

.-.,’%5 fl!',»i,‘c' 7,{

crossover units from Pr. The percent crossing over between Pr and A2
A

is approximately 28 percent. Thus, the evidence from the two sets of

A

test crosses placeq Spm very close to azm'l in plant 7296A-2.

Plant 7297A-2 had ©“pm elements in it . It was Wx/wx and in the

m—l/alm-l

cross with the a4 , no Spm tester plant that also was wx/wx,

linkage of one of the two Spm elements with Wx was made evident. Among
the kernels en-the Xermels on the ear that were homozygous for alm'l

there were 111 pale colored kernels (no Spm) of which 27 were Wx and 84

were wx. Among the 288 variegated kernels, 167 were Wx and 121 were wx.
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In tests of plant B468A-2, evidence,of the presence of 3 °pm elements
tested
in the cells that gave rise to ear%of the two‘earsﬁthis plant. Pollen

collected from a tassel of this plant was used on silks of ears of plants

that were AL/A,, a,/a, no Spm and also on ears of plants that were a m—l/
1 2 T2 1

n-1
&1

, A2/A2 in which no Spm was present. The ratio of variegated to
pale kernels on the ears these plants produced indicated that in the

part of the plant that produced the tassel from which pollen was collected,
only 2 Spm elements were present.

Plant 7298A, derived from an Al, A, kernel in which an area was

2
present that exhibited a pale phenotype was suspected to be Al/alm—l,
m-1 a® active
A2/ a, in constitution in which no,Spm element was present. It was

A

used in crosses with plants that were Al/Al, a2/a2 in which no Spm was

present and with plants that were alm-l/alm-l, A2/A2 in which no Spm
was present. On the ears produced by these crosses, no variegated
kernels appe:red, A and C, table 6. In order to show that the aem-l

in this plant would respond to an active Spm element, the ear produced by
the main stalk and an ear of a tiller were used in crosses with plants
homozygous for Al and a, in which 1 Spm was present. (For tests of the

presence of one Spm in each of these plants, 7308D-1 and 7308D-2, see

page .) The types of kernels appearing on each of these ears is
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given in B of table 6. It was clear from these teets that plant 7298A had

I

no active Spm element in it to which either alm"l or azm-l could respund.
e m Ve o

It was-also evident that the azm—l in this plant would have respnnded to

Spm had it been present. It was also known that the alm_l delivered by

the alm-l no Spm tester stock would have responded to Spm had it been
J ‘

present as these same tester plants had been unsed in many other crosses an

these had clearly demonstrated its capacity to respond to Spm.

'*f !
RYY A
Altogether, 121 plants were tested in the summer of 1957 fer the Y l-
. , y . N ) A’ r?_"
m—1 1 e g ABY Sy \ AALf AU Aw

Q}x:reSponse of a.” ~ and as to—the_ppeeence—or—absence of~8pm when
NN 1

.khe selection of plants to be tested for its presence or absence was based

on the known response of only one of them, either alm—l or azm°1.

,er &eﬁﬂwd et (MUY wﬂ
In all test@a the—response of m-1 m—l were quite aizke to—the

J(-MJ-T{) M" v T Jm /r/‘%\_-ﬁ) ~‘2/'JV~ R 'f ,l.'"x""

A

presence or absence of Spm, and to the number of them,-3if present. There
were no exceptions to this. The two plants among the 121, plant 6467-1

and 7470A-?}in which a single Spm with modified action was presenﬁ,only

m-1

served to strengthen the evidence of the common type of response of a,

m-1 Toify < Tire WO (enple Wi,
and a8y to the same Spm element.

(0Qn Wl o o g

Plant 7467-1 was derived from a variegated kernel on the ear produced

by plant 7113C-8, table 2, Its constitution was alm-l/az, Az/azm-l

(spotted). The plant derived from it was expected to be variegated for
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Al streaks in a non=pigmented background. The main stalk of the plant,
however, was uniformly pigmented aw if no Spm were present in 1t4§d’mhe

,QO& /”f}ﬂa w ]
quj_,m\}’

tiller,~howewer, was-seelorial--for areas in which small streaks of A

appeared in a non-pigmented background. The—@ppeapaneewefnﬁ}&n%u?ﬁﬁ?ui“
v
/\(D,Lw : u THp?- P &,L.«QP W ij
suggested that ¥§Lhad an inactive Spm element im-dst that’ ‘was undergoing

4
change to the active phase in some cells of the tiller. The silks of
the first ear on the main stalk received pollen from a tester plant that
was Al/Al, za.zm-l (early) Bt/azm-l(late) bt in which no Spm was present.
Among the 393 kernels on this ear, 193 were fully pigmented, that is, A2,
and 200 were a2m°l/a2/a2. Among the latter, 133 were uniformly pale
pigmented, as if no Spm were present in them, and 67 were variegated.
However, in only 4 of these 67 variegated kernels was the type of variegati
that expected tf appear in the presence of a fully active Spm element.
In the remaining 63 kernels, Spm was active only in a sector in the
kernel (small specks of A2 in a colorless area of an otherwise pale
pigmented kernel) or was weakly active throughout the kernel ( small specks
of A2 in a colorless background throughout the kernel).

The silks of the ear produced by the tiller received pollen from a

plant that was Al/al, azm-l(spotted) Bt/a2 bt in which no Spm was present. .

There were 156 kernels on this ear and 49 of them were fully pigmented
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(Al, Azi. In addition, there we-e 83 kernels that were either colorless

or pale pigmented and 24 that were variegated. Among the latter, 7
MR, o
were variegated for spots of Al in a colorless background, 11 had spots

‘

(V\ R
of A2 in a colorless background, and 7 had a type of variegation that could

be expected if the kernels nxxnxziﬁxiizfoiixzfxxxx§§x§x h§q nelther

Ay
wx'ﬂ A l”’ Iﬂ ;“{/F’é&{ g‘?jj 7. wu 7/4’7;] //';

—in—them but-osdy alm-l and a2 éiﬁ% underg01ng mutation to
A \ﬁ bt {
Al and A2. The cross was made to obtain just these kernels in order
[AN
to test the kmkxwizxxmf type of response of alm-l and'azm-l to the swme

Spm element in the plants derived from %gﬁiu

From the ear of the main stalk, seven plants were grown from ke nels
that had small A2 specks in a colorless background under culture number
7577A)and 3 plants were grown from the 4 variegated kernels in which a
fully active Spm element appe:red to be present under culture number
7577B. All 7 plants in culture 7577;A were darkly pigmented except for
a few areas in which pigment was absent, and in some of these areas,
small streaks of the A2 phenot pe appeared. Obviously, these plants
had an Spm element in them that was undergoing change in phase of activity,
from in-active to active in some cells during the gevelopment of the plant.
XEXEERLXAX L XNEARX R X XREXRXARKRXKRxZERZRxwexe The appearance of the 3

plants in B of culture 7577 were similar. Thexe plants in both A and B
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Cugas 1ot

of this culture were tested by crosSes with plants homozygous for a m-1

1

“I!‘ a2}

in which no Spm was present and with plants

(state 57194-1) and A2

homozygous for Al and a, in which no Spm was present. The appearance

of the kernels on the ears these crosses produced axeE is shown in table 7.
It was obvious that the Spm element in each of these plants was behaving
as it had done in the parent plant, 7467-1. It was in its inactive

” Moy
phase during much of the early development of the lant, turnihg to the

3 % i

active phase in some cells only late in development. The response of

both alm-l and agm-l to the activity phases of Spm was exactly alike.
Four plants were grown under culture number 7578A from kernels on

the ear of the tiller of plant §467-1 that appeared to nave Spm and

m-1 m-1 m-1 m-1 m-1 m-1 m-1
and bofh a, and a, ( a; /a1 /al or a; /al/a1 and a, /a2/

Qo
At
AT

3221 In addition, six plants were grown under culture number 7578B from
kernels that were uniformly pale pigmented, the type of pigment indicating
that they were A, azm'l/az/a2 in constitution. The six plants in
culture 7578B will be considered first. Five of them gave no evidence

of the presence of Spm in them either from the appea:rance of the plant or

from tests that were conducted with each. One plant, 7578B=4, however,

had a few sectors in which small A2 sfreaks appeared in a non-pigmented

background.  The remainder of this plant was uniformly pigmented,
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It was obvious that this plant had an Spm element in it that was in its
inactive phase in most parts of the plant, turning to the active phase in
few cells rather late in development. Thus, the pattern of Spm activity
resembled that in the parent plant, T467-1l. The first ear of plant
7578B-4 which was Al/alm-l, azm-l/a2 in constitution, was used in a cross
with a plant that was homozygous for Al and a5 in which no Spm was pre ent.
On the resulting ear, there were 210 uniformly pale pigmented kernels,
215 totally colorless kernels, and one kernel that was variegated in part..
Three-quarters of the aleurone layer of this kernel had spots of A2
pale

in a colorless background and one-quarter was uniformly,pigmented.
lhis was the only kernel on the ear that gave evidence of the presence of

X
Spm in the—female—parent. The Spm in this kernel had changed from the
inactive to the active phase early in development of the endosperm.
The second ear of the main stalk of plant 7578B-4 was used in a cross with
a plant homozygous for alm'l (state 57194A-1) and for A, in which no Spm
was present. This ear produced 460 kernels,_half of which were homogzygous
for alm-l. In 79 of these latter kernels, evidence was given of the
presence of Spm in them but in none of these kernels was Spm fully sctive. .

In most of them, Spm had changed from the inactive to the active phase

rather late in development of the kernel.
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Two dther plants in culture 7578B were tested for the presence in
them of an inactive Spm element by crosses of each with plants that were
homozygous for Al and a, in which one or more active Spm elements were
present. The usefulness of this test for revealing an inactive Spm
element has been descrbved elsewhere. An ezr of plant 7578B-2 was used
in a cross with a plant of the constitution given above in which omne
active Spm element was present (plant 7538-4, see page ). On the
resulting ear, there were 212 totally colorless kernels and 226 kernels

carrying azm-l. Among the latter, 152 were uniformly pale pigmented and

the
74 were colorless with spots of,.A2 phenot;;:pe and in nearly all of them

i?giz exhibiting the pale phenotype also were present. Had plant

7578B-2 carried an inactive Spm , half of the variegated kernels would

have had no pale areas or oniy a few small pale areas., It could be
concluded, then, that plant 7578B-2 had no Spm element in it. This same
conclusion was drawn from a similar type of test of plant 7578B-3. An

ear of this plant was used in a cross with plant 7538-6 which was homozygou
for Al and a, and also for Spm ( see page for discussion of the
constitution of this plint). On the ear produced by this cross, 196

kernels were totally colorless and 186 carried a2m-l. Among the latter,

22 were uniformly pale pigmented and 164 had spots of A2 in a colorless

background. In the majority of the variegated kernels, large pale areas
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also were present. Obviously, plant 7578B-3 had no Spm element in it.
/

Thus, of the six tested plants in culture 7578B, oniy plant number 4

gzve evidence of the presence of Spm in test crosses with either or both

m-1 m-1
al and a2 o

Each of the four plants in culture 7578A had an Spm element in it.
The kernels that gave rise to these plants were selected from the tiller
ear of plant 7467-1 because the ©pm element in each appeared to have
undergone change in phase of activity considerably earlier than in
the other ®°pm carrying kernels on this esgr, If this change from inactive

to active phase had occurred before gamete formation, an Spm with a new Y

X
pattern of cyclical changes in phase of activity could be expected to :
7
%
Ay

appe:r in the plant derived from a kernel in which this had occurred. <

This proved to be the-ease for two of the four plants in culture 7578A§?
The tests conducted with each of these four plants is shown in table 8,
In plants number 1 and 2, the Spm element in e ch underwent change in
phase from inactive to active in a manner that resembled the pattern of

this given-by3¢t in the parent plaht, 7667-1. In plant number 3, Spm

éw V%wﬂ

was active in most parts of the plant, undergoing change to inactive in
A A

arouk |
a few cells, early in plant development. In plant number 4, Spm was ﬁﬁp,
N.g'ﬁ‘\;k .»5;-*!? ‘;U\f M,\m’

active in all parts of the plant, undergohng change to inactive quite
A A A

late in development,and—eﬁ}y—in—seme~celieo
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Ihe described tests of the progeny of plant 7467-1 clearly indicated

1

mn- m-1
1 and a2

that both a would respond xzXxke in like manner to the

tad}@éfwduﬁjbjhﬁub

aetivity phase.ef -Spm apd the changef in thie that occurs in a plant or “a
kernel. Thus, these tests serve as an additional proof of the identity
of the system controlling gene action at alm-l and azm-l. Similar
evidence was obtained from tests of the progeny of plant 7470i-5, to
be described below.

Plant T7470A-5 was derived from a uniformly pale pigmented kernel on
the ear produced by the cross of plant 7113Y-5 (table 2). *t carried
an Spm element but the action of this elementswas weak (me—w) in most
parts of the plant. Uhange from Spm-w to Spm-s occurred in some cells but
only late in development. of the plant and of the endosperm tissue. Ihis
plant was alm"l (state 5718)/ a;» Ay/a, in comstitution. The first ear
of the main stalk was used in a cross with a plant that was Al/Al, a2m_1/a2
and in which no ®°pm was present. The state of a.zm"1 was one that gives
early occurring mutations to A2 and to colorless in the presence of a
fully active Spm element. On the ear this cross produced, there were
127 kernels that were uniformly deeply pigmented (A2) and 69 that were

totally colorless (32/32/32). There were 64 kernels that were azm_l/ag/a2

in constitution. ‘hirty-three of them were uniformly pale pigmented and



31 were variegated. XY XBLXINE In only one of the latter kernels
was the pattern of variegation that which appears when a fully active Spm
is present (see photo. )/ In all other kernels, only small s;ots of the
A2 phenotype appeared in a colorless background (photo. )e Nine plants
were grown from these kernels under culture number 7580A. The single
kernel that had large A2 and colorless areas (RFmEEXLYXYE variegation
pattern with Spm-s) was sown under culture number 7580B. This plant,
however, died during the very unfavorable growing condutions of the spring
of 1958,

‘he types of test cross conducted with theblants in culture T7580A are

1

shown in table 9, Each had an Spm-w element in it. Both alm' and a2m-l

responded ah like manner to this Spm-w element. The state of alm"l used

in the test cross gives only one or a few spots or specks of Al or none at

all in the presence of Spm-w. In the presence of Spm-s, it gives many

small spots of Al (compare photo. with photo. )o The state of azm-l

responds to Spm-w by producing a number of small spots of A2 in a colorless

background. With Spm<s, it gives many large areas of A_ as well as a

2
number of smaller areas (compare photo. with photo. )o On all testcros
with

ears, some kernels were present iRXWRX8K sectors &PPEEBEE4 within wnich a

pattern of variegation appeared resembling that produced by Spm-s
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(photos ). The time during development of change of “pm-w to Spm-s

was so late that very few kernels were produced that exhibited an Spm-s

type of response of alm—l or a2m-l througuovuv the kernel. Nearly all

such changes occurred during endosperm development, and the majority of

these took place rather late in its development. Evidence of this was

m-1 m-1

given by the response of both ay and 8, to these changes in degree of

activity of Spm.
The ear of the tiller of plant 7470A-5 was used in a cross with a
plant that was Al/al’ azm_l(spotted)/a2 in which no Spm was present. On

Yhe ear this cross produced, there were 58 fully pigmented kernels (A and
1

A2), 133 colorless kernels, 32 lightly pigmented kernels and 62 kernels tha

had spots of deep pigmentation in a colorless background. Among the

m-1 A

variegated kernels, 10 appe=red to be ay ’

> in phenotype, 11l appeared
to be Al’ a2m"l in phenotype and 41 were nearly totally colorless, only a

deep pigment being
small spot or speck of mmXmr being seen in these kernels., Six plants

were grown from the variegated kernels that appeared to be alm-l, A2
under culture number 7581A and five plants were grown from the kernels that
were nearly colorless, under culture number 7581B. All plants in

A of this culture were variegated in that some small streaks of deep

anthocyanin pigment appears in a non-pigmented background. the pbants in
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B of this culture were nearly completely non~-pigmented. Only an occasiong
very small streak of anthocyanin pigment appeared in them. The test
crosses conducted with the plants in culture 7581 and the results obtained
from them are entered in table 10. In three of the five tested plants in
A of this culture, one Spm-w element was present. It was behaving much as
it had done in the Spm carrying parent plant. uhanges from Spm-w to Spm-s
-1

were occurring but only late in development. Plants 758lA,and A-4
had 2 Spm elements in then. One of these Wad the Spm-w state and the
other was Spm-s. This latter appeared to be undergoing change in phase
of activity from xmactive to inactive in some ce 1s, late in development.

fhe four testead plants in B of culture 5781 all had an Spm-w element i
them and it was behaving much as it had dome in the pairent plant. These
plants probably were alm-l, azm—l although tests for this were conducted
only with plant B-4, The Spm-w in these plants was changing to Spm-s

in some cells of the kernels having it but usually, only la e in developmen

of the kernel. In xexxxxmf plant 57B1B-4, tests were conducted of the

m-1 m-1

response of a; to the Spm in it. The states of each were

]

and a,
much alike and the pattern of spots each produced in the kerngl in the
presence of the ®pm in this plant was much alike. Each produced oniy a

few deeply pigmented spots in the presence of the Spm-w element in this

plant. Also, each responded in like manner to change of Spm-w to Spm-8,
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With both a, @1 m-1

1 y Spm-w reduces the frequency of occurrence of

and 32

mutation in comparison to Spm-s and also retards the time of their
X

occurrence. With the two aZm-l states examined ( early and spotted) the

effect produced by Spm-w was the same as that which gtven by similar

states of alm—l, reviewed in section IV.

m-1 m-1

The common response of a, and a, to the same Spm elements

was reve:led by other tests conducted during the summer of 1958. In all

1

cases, both alm- and azm_l

responded in like manner to the Spm element or

elements in a tested plant. Since the tests reported in this section

- need
reveal this common respo:.se, the additional tests wxXl not be reviewed here



